Background: Treatment of Cervical cancer includes a combination of external beam radiotherapy (EBRT) with intracavitary brachytherapy (ICBT). ICBT helps to boost radiation dose to primary disease. Organs like rectum, bladder, sigmoid and small bowel lie close to the cervix region and these organs receive dose from EBRT as well as ICBT and we want to know the dose to these organ at risk (OAR). Materials & Methods: Dosimetric details of 174 ICBT applications done in 58 patients were retrospectively analysed. All patients received EBRT dose of 50.4 Gy in 28 fractions. All patients had ICBT, three sessions with 7 Gy prescribed to point A. Dosimetric data including dose to right and left point A and dose to OARs were recorded from Oncentra Planning System. Results: Mean dose to point A on right side was 6.89 Gy and left side was 6.91 Gy. Mean D2cc dose to rectum, bladder, sigmoid and small bowel was 3.5 Gy, 5.25 Gy, 4.75 Gy and 4.2 Gy respectively. Mean EQD2 dose combining EBRT and ICBT in point A was 78.7 Gy on right side and 79 Gy on left side. Mean EQD2 doses to D2cc of rectum, bladder, sigmoid and small bowel was 62 Gy, 74.4 Gy, 70.5 Gy and 66.5 Gy respectively. Conclusion: From the results of this dosimetric study it is evident that OARs like rectum, sigmoid, bladder & bowel are receiving only acceptable doses of radiation using point A prescribed CT based ICBT planning. Hence with regards to OAR doses, CT based ICBT planning with dose prescribed to point A is a feasible option.
Introduction
Carcinoma Cervix is the fourth most common cancer among females worldwide. The annual incidence of new cases of cervical cancer worldwide is 528,000. In India, annual incidence of Carcinoma Cervix new cases is around 123,000 [1] .
Treatment of locally advanced Carcinoma Cervix has evolved from external beam radiation therapy (EBRT) alone, to EBRT plus brachytherapy, to combined EBRT plus brachytherapy with concurrent chemotherapy [2] [3] . In Carcinoma Cervix radiation treatment, the primary tumour, parametria and pelvic nodes are encompassed in EBRT to a dose to control microscopic disease. Boost to gross disease can be given with the addition of brachytherapy, in turn improving the local control and survival [4] [5] [6] [7] [8] .
Image based, three dimensional planning with high dose rate (HDR) treatment delivery is being increasingly used in intracavitary brachytherapy (ICBT) in Carcinoma Cervix. Compared to 3D volume dose prescription and reporting there are limitations for point dose prescription and reporting based on orthogonal radiographic reconstruction of applicators. Studies have shown that 2D planning gives an incorrect estimation of dose to organ at risk (OAR) [9] [10] [11] .
3D image-based planning in cervical cancer brachytherapy has been standardised by the guidelines issued by the Image-Guided Brachytherapy Working Group and the Groupe European de Curethérapie-European Society for Therapeutic Radiology and Oncology (GEC-ESTRO) working group [12] [13] .
With this study we aim to find out the dose received by organ at risk (OAR) structures, by intracavitary brachytherapy in Carcinoma Cervix cases treated at our centre.
Methodology
This retrospective study was done in Department of Radiation Oncology at Malabar Cancer Centre. Data of patients treated with ICBT from 1 st January 2017 to 31 st Dec 2017 were analysed.
1) Inclusion Criteria • Carcinoma cervix patients who underwent intracavitary BT with a dose fractionation of 7 Gy × 3 fractions during the period January 2017 to December 2017.
• EBRT dose was 50.4 Gy in 28 fractions.
2) Exclusion criteria
• Intracavitary BT with dose fractionation other than 7 Gy × 3 fractions, will be excluded from the study.
• EBRT dose other than dosage 50.4 Gy in 28 fractions.
The study was approved by the Institutional Review Board (Ethics committee approval waived of as this is a retrospective study). All patients received external beam radiotherapy (EBRT) with a dose of 50.4 Gy in 28 fractions. This dosimetric study was completed with 58 patients who underwent HDR-ICBT with Tandem and ovoid/ Ring applicator as a routine treatment from the period 01/01/2017 to 31/12/2017. All patients had three ICBT sessions. Hence dosime-tric analysis was done for 174 ICBT applications. Contouring was done on the ONCENTRA Planning System. 7 Gy to point A was prescribed with the standard loading patterns. Various 3D DVH parameters including 0.1 cc, 1 cc, 2 cc doses and mean doses to the OARs were noted. Mean dose to right and left point A were noted. EQD2 doses to point A and OARs were noted. These values were noted from ONCENTRA Planning system.
3) Statistical Test Basic statistical methods are used such as mean and standard deviation. To compare the mean dose to right and left side point A, t-test was used.
Results
Dosimetric details of intracavitary brachytherapy (ICBT) for 58 patients were analysed. Each patient had three sessions of ICBT. Hence in the analysis of dosimetric details of 174 intracavitary applications were analysed. Mean dose to right side point A was 6.89 Gy. Mean dose to left side point A was 6.91 Gy. In Table 1 point A doses on right and left side are represented as mean ± standard deviation.
Using t test mean point A dose on right and left side was compared and showed a p value of 0.54 and hence it was not statistically significant.
As per GEC ESTRO recommendation organ at risk doses are mentioned as D2cc, D1cc, D0.1cc. In our study for rectum mean D2cc, D1cc & D0.1cc doses were 3. 
Discussion
Intracavitary Brachytherapy (ICBT) plays an pivotal role in treatment of Carcinoma Cervix. In our centre CT based planning is done for ICBT. Dose is prescribed to point A. With this retrospective study we wanted to know the doses to adjacent organ at risk structures like rectum, bladder, sigmoid and small bowel.
The mean D2cc dose to rectum was 3. 
Conclusion
From this retrospective dosimetric analysis it is evident that OARs like rectum, sigmoid, bladder & bowel are receiving only acceptable doses of radiation using point A prescribed CT based ICBT planning. Hence in the new era of image based brachytherapy, point A based ICBT planning is an acceptable option in view of resource constraints with regards to OAR doses. Dosimetric data with regard to OAR doses look promising from our data. However the clinical assessment of individual patients is required to assess the acute and late toxicities associated with ICBT and to know whether the dosimetric data correlate with clinical assessment. On regular follow up history, physical examination and endoscopic evaluation will help us to find out the toxicity profile. Since this was a dosimetric study we have not looked into the clinical profile. We are planning to do future studies to see the correlation between dosimetric data and clinical toxicity profile.
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